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(57)Abstract: 

PROBLEM TO BE SOLVED: To perform sorted recover 
in a leaf type spin washing machine almost without 
mixing of plural washing liquids successively used and 
also without being diluted. 

SOLUTION: This device has a holding means 4 for 
rotatably holding material to be washed, a nozzle 5 for 
feeding washing liquid to the rotating material to be 
washed, and a washing liquid recovery vessel 9 abutted 
on the rotating material to be washed to receive the 
washing liquid discharged to the periphery. In this case, 
the recovery vessel 9 is provided with plural recovery 
chambers 10-13 for receiving the discharged washing 
liquid in up and down directions, and the recovery vessel 
9 and the holding means 4 are installed so as to be 
relatively movable up and down. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]Holding mechanism which holds a washed object pivotable. 

A nozzle which supplies a penetrant remover to a rotating washed object. 

A penetrant remover recovery container which receives a penetrant remover emitted on the 

outskirts in contact with a rotating washed object. 

It is the single-wafer-processing washing station provided with the above, and two or more 
recovery chambers in which a recovery container receives a penetrant remover emitted are 
provided in a sliding direction, and relatively, it comes to provide a recovery container and 
holding mechanism so that up-and-down motion is possible. 



[Translation done.] 
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1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to a single-wafer-processing washing station. This 
invention relates to the single-wafer-processing washing station which can collect by type two 
or more penetrant removers used one by one without diluting without almost being mixed with 
the penetrant remover of order in single wafer processing type spin cleaning in more detail. 
[0002] 

[Description of the Prior Art]In an electronic industry material plant, in order to make the 
surfaces, such as a semiconductor substrate, clarification, wet washing is performed. In the 
conventional wet washing process, the throughput per time was thought as important and 
washing of a batch type has mainly been performed. On the other hand, the single-wafer- 
processing-type-spin-cleaning device from which it washes one substrate at a time in recent 
years has also come to be used from the demand of improvement in a cleaning effect, a 
miniaturization of a device, etc. The conventional single-wafer-processing-type-spin-cleaning 
device consists of a cup provided with the turntable which holds a substrate and rotates, the 
discharge port surrounding it, and the exhaust port. The discharge port and the exhaust port are 
usually an outlet of combination, and the undersurface of the cup is equipped with them. 
It is separated into the effluent line and the exhaust line by the gas liquid separation apparatus 
through piping. 

Although the penetrant remover which uses early the penetrant remover previously used also 
with such a single-wafer-processing washing station of structure later is discharged late, 
between is mixed [ it stagnates into a cup and lower piping ], it is single and those with ** and 
each penetrant removers cannot be collected. Drawing 1 is a mimetic diagram of an example of 
the conventional single-wafer-processing washing station. Pressure-reduction-adsorption 
maintenance is carried out on the vacuum-chuck type turntable 4 attached to the upper bed 
part of the axis of rotation 3 driven by the motor 2, the substrate 1 rotates, and the penetrant 
remover 6 is supplied from the nozzle 5 on a substrate. The penetrant remover which contacted 
the substrate is emitted to the method of outside by the centrifugal force of a substrate, is 
transmitted to the wall of the cup 7, and is discharged from the outlet 8. There are many 
advantages — that there is no fear of the cross contamination from other substrates and highly 
precise high washing of the homogeneity within a field can be performed — in single-wafer- 
processing washing. However, a practical problem is at the point discharged where two or more 
penetrant removers used for washing are mixed unlike washing of the batch type by a wet 
station system. In batch washing of a wet station system, although a lot of penetrant removers 
are used, since it is that one sort of penetrant removers are used only the exclusive tub of the 
penetrant remover, if a foreign matter is removed with a filter etc., circulation use can be carried 
out over a long time. Since it can classify with other penetrant removers also when discharging, 
it is easy to design latter processing. On the other hand, since two or more penetrant removers 
are used one by one to one substrate in the case of single wafer processing type spin cleaning, 
wastewater is discharged where these are mixed and makes latter processing difficult. For 
example, since it is discharged in the state where this fluoric acid was mixed with the penetrant 
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remover of order, and it diluted remarkably as fluoric acid when the washing step using fluoric 
acid is included, collection processing is difficult. For this reason, the single-wafer-processing 
washing station which can collect two or more penetrant removers by type without producing 
mixing and dilution is called for. 
[0003] 

[Problem(s) to be Solved by the Invention]This invention is made in single wafer processing type 
spin cleaning for the purpose of providing the single-wafer-processing washing station which can 
collect by type two or more penetrant removers used one by one without diluting without almost 
being mixed with the penetrant remover of order. [0004] 

[Means for Solving the Problem]In [ as a result of repeating research wholeheartedly that this 
invention person should solve the above-mentioned technical problem ] single wafer processing 
type spin cleaning, By making it move up and down relatively to a substrate holding means, and 
receiving two or more penetrant removers in a recovery chamber corresponding to each 
penetrant remover using a recovery container which has two or more recovery chambers, it finds 
out that mixing of a penetrant remover can be prevented and came to complete this invention 
based on this knowledge. Namely, a thing which two or more recovery chambers in which a 
recovery container receives a penetrant remover emitted provide with a single-wafer-processing 
washing station characterized by being provided in a sliding direction and coming to provide a 
recovery container and holding mechanism relatively so that up-and-down motion is possible in a 
single-wafer-processing washing station this invention is characterized by that comprises the 
following. 

(1) Holding mechanism which holds a washed object pivotable. 

A nozzle which supplies a penetrant remover to a rotating washed object. 

A penetrant remover recovery container which receives a penetrant remover emitted on the 

outskirts in contact with a rotating washed object. 

A single-wafer-processing washing station given in ** (1) paragraph with which it comes to 
provide (2) recovery chambers as a desirable mode of this invention two or more penetrant 
removers used for washing, the same number, or more, (3) A single-wafer-processing washing 
station given in ** (1) paragraph with which a recovery container moves up and down 
corresponding to a change of a penetrant remover, and receives two or more penetrant 
removers in a recovery chamber corresponding to each penetrant remover, And a common-law 
marriage part of a diaphragm which divides a recovery chamber which carries out (4) contiguity 
can mention a single-wafer-processing washing station given in ** (1) paragraph which is edged 
tool-like shape. 
[0005] 

[Embodiment of the Invention]The holding mechanism in which the single-wafer-processing 
washing station of this invention holds a washed object pivotable, In the single-wafer-processing 
washing station which has a nozzle which supplies a penetrant remover to the rotating washed 
object, and a penetrant remover recovery container which receives the penetrant remover 
emitted on the outskirts in contact with the rotating washed object, Two or more recovery 
chambers in which a recovery container receives the penetrant remover emitted are provided in 
a sliding direction, and relatively, it comes to provide a recovery container and holding 
mechanism so that up-and-down motion is possible. Drawing 2 is a mimetic diagram of one mode 
of the single-wafer-processing washing station of this invention. Pressure-reduction-adsorption 
maintenance is carried out on the vacuum-chuck type turntable 4 which is the holding 
mechanism attached to the upper bed part of the axis of rotation 3 driven by the motor 2, the 
substrate 1 which is a washed object rotates, and the penetrant remover 6 is supplied from the 
nozzle 5 on a substrate. In this mode, the penetrant remover recovery container 9 has four 
recovery chambers, the 1st recovery chamber 10 provided in the sliding direction, the 2nd 
recovery chamber 11, the 3rd recovery chamber 12, and the 4th recovery chamber 13. The 
recovery container 9 and the turntable 4 which is holding mechanism can move up and down 
relatively. If the substrate which is a washed object exists in the position of the 1st recovery 
chamber in the state which shows in drawing 2 and the 1st penetrant remover is supplied to a 
substrate in this state, Since a penetrant remover contacts a substrate and almost is 
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horizontally emitted by rotary centrifugal force from the edge part of a substrate face, only the 
1st recovery chamber can receive and it does not go into the 2nd, 3rd, and 4th recovery 
chamber. The penetrant remover which was able to receive in the 1st recovery chamber flows 
out of the 1st outlet 14, and is stored by the 1st tank 16 that serves as a gas liquid separation 
apparatus via the 1st piping 15. As for piping, when moving a recovery container up and down, 
producing with the existing flexible flexible tube is preferred. Subsequently, the holding 
mechanism currently held rotating a washed object is moved to the position of the 2nd recovery 
chamber at the same time it changes a penetrant remover to the 2nd penetrant remover. The 
2nd penetrant remover is almost horizontally emitted from the edge part of a substrate face, can 
be received by only the 2nd recovery chamber 1 1 , flows out of the 2nd outlet 1 7, and is stored 
by the 2nd tank 19 via the 2nd piping 18. Hereafter, similarly, the 3rd penetrant remover can be 
received by the 3rd recovery chamber 12, and it is stored by the 3rd tank 20, and rinsing water 
can be received by the 4th recovery chamber 13, and is stored by the 4th tank 21. In the mode 
shown in drawing 2 , each tank serves as a gas liquid separation apparatus, and the exhaust air 
discharged from each tank is discharged via the common exhaust pipe 22. 

[0006]In this invention device, two or more outlets which serve both as a discharge port and an 
exhaust port can be provided about one recovery chamber. It can discharge by making direction 
of an outlet into the hand of cut of a washed object, and the tangential direction of the same 
recovery chamber periphery, without producing stagnation of an effluent and exhaust air. As for 
two or more effluent exhaust piping, it is preferred to connect with the effluent line and exhaust 
line of the device exterior via a gas liquid separation apparatus so that all the piping resistance 
may become the same. Or two or more piping systems can also be made to unite to one line 
inside a device. There is no restriction in the method of enabling the up-and-down motion of a 
recovery container and holding mechanism relatively, for example, a recovery container can be 
moved up and down by the ability to make holding mechanism into the regular position, and 
holding mechanism can also be moved up and down by the ability to make a recovery container 
into the regular position, or both a recovery container and holding mechanism can also be moved 
up and down. There is no restriction in particular in the method of moving holding mechanism or 
a recovery container up and down, for example, it can be made to be able to move up and down 
by a motor drive, or can also be made to move up and down by exhaust air drive. Drawing 3 is a 
mimetic diagram of one mode of the single-wafer-processing washing station of this invention. In 
this mode, the penetrant remover recovery container which receives the penetrant remover 
emitted is fixed, and the holding mechanism which holds a washed object pivotable moves up and 
down in the rise-and-fali cylinder 23. Drawing 4 is a mimetic diagram of other modes of the 
single-wafer-processing washing station of this invention. In this mode, the penetrant remover 
recovery container which the holding mechanism which holds a washed object pivotable is fixed, 
and receives the penetrant remover emitted moves up and down with the loop wheel machine 24. 
There being no restriction in particular in the direction which moves holding mechanism and a 
recovery container up and down relatively, and also making it move to the 4th recovery chamber 
from the 1st recovery chamber, as mentioned above can also make it move to the 1st recovery 
chamber from the 4th recovery chamber conversely in this invention device. When the same 
penetrant remover is used for washing of a washed object twice or more, a recovery container 
can be moved facing up and downward, and the same penetrant remover can be made to be 
received in the same recovery chamber. Even if it mixes like [ in the case of using it as a 
penetrant remover ] and collects the functional wash water which does not contain drugs, such 
as hydrogen gas melted water and ozone melted water, when reuse of recycled water is possible, 
it can also collect collectively using the same recovery chamber. 

[0007]In this invention device, although there is no restriction in particular in the time of the up- 
and-down motion for the change of the recovery chamber which receives a penetrant remover, 
it is preferred that it is less than 1 second, and it is more preferred that it is less than 0.5 
second. Since it is not preferred that the surface of a washed object dries in the middle of a 
washing process when a washed object is an electronic industry material, two or more penetrant 
removers and rinsing water are usually changed continuously without an intermission. For this 
reason, in the example mentioned above, while some 2nd penetrant remover mixes in the 1st 
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penetrant remover discharged, some the 1st penetrant remover and 3rd penetrant remover mix 
in the 2nd penetrant remover and some 2nd penetrant remover mixes in the 3rd penetrant 
remover, it may dilute slightly with rinsing water. However, the influence is minor as long as the 
change of a recovery chamber is performed within in 1 second. The number of recovery 
chambers can be increased further and washing by rinsing water can be performed between the 
changes of a penetrant remover like the 1st penetrant remover, rinsing water, the 2nd penetrant 
remover, rinsing water, the 3rd penetrant remover, and rinsing water to avoid mixing of other 
penetrant removers absolutely. According to this method, the penetrant remover collected may 
be diluted a little with rinsing water, but mixing between two sorts of penetrant removers is not 
produced. For this reason, although a washing process becomes long, when thinking the 
collection of a penetrant remover by type as important, it is preferred to rinse between washing 
by each penetrant remover. Drawing 5 (a) is a side mimetic diagram of other modes of the 
single-wafer-processing washing station of this invention, and drawing 5 (b) is the mimetic 
diagram. In this mode, the substrate 1 which is a washed object is held by the three zippers 25 
as holding mechanism, and rotates. The channel of a penetrant remover is established in the 
inside of the axis of rotation 3, and a penetrant remover is supplied also to the rear face of a 
washed object from the back nozzle 26. By moving the recovery container 9 and holding 
mechanism up and down relatively like [ the single-wafer-processing washing station of the 
mode shown in drawing 5 ] the single-wafer-processing washing station of the mode shown in 
drawing 2 , In the 1st recovery chamber 10, 2nd recovery chamber 11, 3rd recovery chamber 12, 
and 4th recovery chamber 1 3, The 1 st penetrant remover, 2nd penetrant remover, 3rd penetrant 
remover, and rinsing water are collected, respectively, and a penetrant remover can be collected 
by type, without producing most mixing between penetrant removers which send and are 
different in each tank through piping. 

[0008]In this invention device, the narrow thing of the clearance between the edge part of the 
substrate which is a washed object, and the common-law marriage part of the diaphragm of a 
recovery chamber is preferred. By narrowing this clearance, width of the sliding direction of a 
recovery chamber can be narrowed, and the displacement for rebound-phenomenon prevention 
can be reduced, and a device can also be miniaturized. For example, for the so-called washing of 
200 mm in diameter an 8-inch wafer, it is preferred that the diameter of the common-law 
marriage part of the diaphragm of a recovery chamber is 205-300 mm. In this invention device, 
the interval of the diaphragm of two upper and lower sides of a recovery chamber, Although it is 
so desirable that it is narrow for reduction of displacement, since the penetrant remover emitted 
stops settling in one recovery chamber if too narrow, it is preferred to choose suitably in 
consideration of the clearance of the edge part of a washed object and the common-law 
marriage part of a diaphragm, the revolving speed of a washed object, a penetrant remover flow, 
etc. Clearance is 10 mm and revolving speed is 500 rpm, and when not using the zipper leading 
to liquid splashes, it is enough if the upper and lower sides take an interval of about 20 mm each 
from the surface of a substrate. When the zipper holding a substrate causes liquid splashes, it is 
preferred to set up an up-and-down diaphragm interval still more widely in consideration of it. In 
this invention device, it is preferred that the common-law marriage part of a diaphragm which 
divides an adjoining recovery chamber is edged tool-like shape. Drawing 6 is a partial mimetic 
diagram showing the shape of the common-law marriage part of a diaphragm. In the mode shown 
in this figure, the common-law marriage part 28 of the diaphragm 27 serves as the shape of an 
edged tool of single edge. As for the diaphragm with which an up-and-down recovery chamber is 
divided, in order to prevent the rebound phenomenon of the penetrant remover to the direction 
of a washed object, it is preferred that it is thin. However, since there is a limit when maintaining 
intensity for sheet metal-ization, it is preferred to consider it as the shape which becomes so 
thin that an end is approached like an edged tool. The penetrant remover 6 supplied to the 
rotating substrate 1 which is a washed object serves as the droplet 29, and is emitted. Since a 
recovery container is moved up and down supplying a penetrant remover when changing two or 
more penetrant removers continuously without an intermission and supplying them, the common- 
law marriage part of a diaphragm may cross the flow of the penetrant remover which serves as a 
droplet and is emitted. At this time, the rebound phenomenon to the direction of a washed object 
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of a penetrant remover does not happen easily that the common-law marriage part of a 
diaphragm is edged tool-like shape, and the displacement for rebound-phenomenon prevention 
can be reduced. Drawing 7 is a mimetic diagram of other modes of the recovery container of this 
invention device. In this mode, the piping 30 for discharging an effluent and exhaust air is formed 
in the recovery container 9. Drawing 8 is a mimetic diagram of other modes of the gas liquid 
separation apparatus and tank which are used for this invention device. In this mode, after the 
gas liquid separation apparatus 32 is formed in the middle of a recovery container and the tank 
31 and being exhausted in a gas liquid separation apparatus, an effluent is sent and stored by the 
tank. 
[0009] 

[Effect of the Invention]It becomes possible to collect by type two or more penetrant removers 
used one by one in single wafer processing type spin cleaning by using the single-wafer- 
processing washing station of this invention, without diluting without almost being mixed with the 
penetrant remover of order. By taking exhaust air of a small quantity compared with the 
conventional device, highly precise single wafer processing type spin cleaning which does not 
start the rebound phenomenon of wastewater can be performed, and a washing station can be 
miniaturized. 



[Translation done.] 
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^ HSJ a =fi * L I > J»ffi14ifciM< ?5t?^ ffi t L T ffl 1" 
J: 9 SC, Sp LT|h]R IT tElUXTK^WfiJffl^ 
^^^iciri, fn] ClHliR^Srfflt ^Ti <ir ftTHHR-rs 

[0 0 0 7] *3SW3SilLic*j^T, Sfe^rSS:S:tt5lHliR 
il (7>i^J «g @ x. co fc ft <r>± K ©j co h# m ( c W= I c ffl m 1 1 <c ^ 

/j\ 1 S?JWl>ST*fc 5 r. t L < , 0.5 ©?J£JLkST?*5 

5 C t J: t) fl 1 * t v \ ffift^^fi-Ttt^-cfcS £ 

2 cOgfe^«^gA ^ 2 tOft-M'C^TWf 1 COft 

2«©*»«IB©jaAtt4C*V\ r^fcft^, ft^x 
tt, #ft^tci5ft#-^P 0 ^cy v^^tT^r fcisff* 

*atLT^3fi^iry^2 5KJ;5««FSn, EWE 

^n^ 0 HI5{c^ffi#co^S:ft#3gBfe, H21C* 
-rffi«cofe^S;ft#-Sei[W|«(c N 9 i 
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3fc*5V^t\ Ztl^tlM 1 ©atfWflu ^2tf>J5fc}£ 
[0 0 0 8] *«WSI11JC*5V^T, *«cj^«l"Cfe5StR 

I ^) Kiffl^Mt^iif ^ : ^/j^-J , £fc, SB 10 

*^SMkt5 I t fc"C#5 0 fflxtf, K12 0 0mm<m^ 
;b'4>S 8-f />(7)jJt^cofc^^(i, [E|i|yScof± 

9 ffiCOrtlf ^COjag/^ 2 0 5-3 0 0mnfC*>5 2 £ # 

L !fc"f#*S t&Hl$ttai!fej^tt^--o<n|ElitxSlc: 
HXi & 4<ioTLio <7>T\ TOtJ^^ -y i^SB t f± 
eo^«<7)rtl*S5i:^^ y 77 tti!fej^ft^|nj!|fKii 

Ll/V ^'J77 VTsft 1 0 mm, [UlteS^ 5 0 0 rpm 20 

X\ : Ml%fa<r>WMt \* y2**$m Lftv^BfrU 

+#XS>Z 0 £ftiSrf*J^-t-5f-^ * * /^fiSBEft^JSia t 
ft 3 «t 5*»^l±, *ixS:%*LT±Tft-W*)tEWWS: 

Til, |»^+5iaiR^*tt^5ft-K9*©rt*ffi*^ 
*t»tco^T-fcS* U\ 16(1 f±§]^«^ 

WM<oM tit Sr ^-rSS^^EI T* & 5 o * E! t ^"T (fifll 
iCtS^TH tt§)9«2 7^W*g[5 2 Sa)iJ](DJ}'Y^ 

M§6«©lfiIiR**^flb^^<o«S;ia"T?fcSo 
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[Hi] Hid «*w«cjia:a:*8tt^-«^«s:Pi 

[02] I2(t **mcOtfc^*i5fe^SettCO-li«^ffi 
[El 3] 13 ft W6W<7)tfc**j*j*«fi^--liSS^« 
[EI 4] 0 4 ft 4^«W^tt^S:i5l:^Bofifeoo|g^(n 
[05] 12 5 11, *^W<7)ft^«t^3£ffi^flt^iifl6^ 

[16] 0611 fh9J"9tt£^rt»ao)JBttS:^a^« 
[117] [2 7(1 *^W^ta^0i|xS3S^fih^fi1ico^ 

[08] @8lt **W^ffil-ffl^5^?S^Bfti!£«i:ffr 
ffi <D ftH © co *S£i£ El -C *> 5 : 

1 Sft 

2 *:—9 

3 [olteW 

4 ^-yf-7^ 

5 / X/U 

6 Bfcfrfjg 

7 ^^7 3 

8 fflsfflq 

9 wfcwmwi^^ 

10 ^KDEllXS 
1 1 W,2<Dm§L^. 
1 2 ^3<7)[hI1|XS 
1 3 |4(OMi 

14 Sl«P 

15 B 1 ^SS^ 

16 ^1 (7)ErW 

1 7 *2(0#fflq 

18 %2 <nWt 

19 2 (BjfHf 

2 0 |3(Djf1f 
2 1 ®4(DltW 
2 2 
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2 4 #ft±lf» 
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